Computer-based interventions are cost-efficient methods that may result in greater access to drug addiction treatment. We review recent findings from our laboratory where computer-based interventions have produced outcomes that are comparable to therapist-delivered interventions. We also examine how computer-based interventions targeting substance abuse disorders relate to cognitive functioning. This review will suggest that not only are computer-based interventions cost-efficient and accessible but that they are also effective methods for the motivation, engagement, and treatment of drug-dependent individuals. Moreover, computer-based interventions are compatible with a recently proposed biological mechanism implicated as the basis for drug addiction.
INTRODUCTION

The use and misuse of drugs is a serious public health problem that has been estimated to cost the United States approximately 180 billion dollars (Office of National
and account for approximately one in five deaths per year (Mokdad, Marks, Stroup, & Gerberding, 2004) . To address this problem, drug addiction research has grown in multiple directions including the assessment of temporal effects, brain activity, and skill acquisition (Leshner, 2007) . This growth has been concurrent with developments in scientific and computational technologies, such as computer-based instructional design and brain imaging.
Nonetheless, the health challenges persist. In particular, the high demand, limited availability of services, difficulties maintaining consistent treatment, and low adoption of evidence-based research impede widespread health change (Bickel & McLellan, 1996; McLellan, Carise, & Kleber, 2003) . Consequently, researchers have suggested that a substantive change in the delivery of addiction treatment is required to achieve better treatment and prevention outcomes (Bickel & Marsch, 2007; McLellan et al., 2003) .
To meet these issues, we present several findings from our own and colleagues' laboratories that examine recent computer-based interventions in the areas of drug addiction assessment, treatment, and research. We begin by reviewing the recent scientific literature on computer-based interventions for drug addiction and then discuss how computer-based interventions may address a recent putative neurological mechanism underlying drug addiction.
Information Technologies as the Medium of Treatment Delivery
Although computer-based programs have been effectively used in various therapeutic contexts (Murphy & Mitchell, 1998; Newman, Consoli, & Taylor, 1997; Selmi, Klein, Greist, Sorrell, & Erdman, 1990) , very few controlled clinical trials have examined the efficacy of interactive computer-delivered therapy for the treatment of addictive disorders. One notable exception was a study undertaken by Marsch and Bickel (2004) (Binder, 1996) while improving the short-and long-term retention of knowledge (Binder, 1996; Dougherty & Johnson, 1996) . With the fluency approach to treatment, participants progress at their own speed and acquire skills of self-evaluation that enable them to monitor their progress and achievement (Lieberman & Lynn, 1991) . Importantly, fluent behavior maintains high performance under challenging circumstances such as when distracters that challenge self-control are present, a situation that a drug-dependent individual often experiences (Binder, 1984; Brownell, Marlatt, Lichenstein, & Watson, 1986; Hubbard & Mardsen, 1986; Washton, 1986) . Marsch and Bickel (2004) (Kobak, Greist, Jefferson, & Katzelnick, 1996) (Ondersma, Chase, Svikis, & Schuster, 2005) . In a similar study, a single session of computer-delivered motivational intervention combined with mailings and a voucher-based reward for attendance was found to significantly lower drug use for all substances except marijuana for postpartum women (Ondersma, Svikis, & Schuster, 2007 (Bickel, Marsch, Buchhalter, & Badger, 2008 suggested that these results indicated that computer-based approaches could be introduced into new therapeutic settings without jeopardizing clinically important alliances between clients and staff. proposed that computerbased approaches could be an important alternative to group therapy for individuals with social phobias and anxiety.
Shortly after the publication by , Carroll and colleagues (2008) published a similar study. Carroll et al. (2008) (Carroll, 1998 (Magura, 2000 (e.g., planning, memory, selfcontrol; Bechara, 2005; Jentsch & Taylor, 1999 (Bechara, Damasio, & Damasio, 2003) . suggested that excessive discounting of the future exhibited by drug-dependent individuals (see Marsch, 2001, and Yi, Mitchell, & Bickel, 2009 , for a review) may be explained by the shift in the balance of overall control from brain regions that are associated with self-control to those associated with impulsivity (McClure, York, & Montague, 2004) . (Bickel & Yi, 2008 (Bickel, Odum, & Madden, 1999 . (Fals-Stewart & Lucente, 1994 (Wisdom, Gabriel, Edmundson, Bielavitz, & Hromco, 2008 Sorensen et al., 1988) . Consequently, the criteria necessary for organizational engagement have become a focus in the implementation of new treatments approaches (Backer, 1995; Gustafson et al., 2003) . Notably, Simpson (2002) (Kavanagh et al., 2002; Spouse, 2001; Wisdom et al., 2008) , other commentators suggest that successful technological implementation also needs to have a broad focus, and engage all groups the treatment center has a relationship with (e.g., funding organizations), as multiple shareholders appear to have an impact on the treatment process (Brown, 1995 (Brown, , 2000 Roman & Johnson, 2002 
proposed that if this hypothesis is confirmed, it may radically alter the understanding and treatment of drug addiction. One treatment implication is that it suggests a new target for treatment efforts
Initial evidence using computer-based neurocognitive rehabilitation already exists. Specifically, researchers trained a group of 18 heterogeneous substance-dependent adults, using an executive skills training program, and compared their treatment outcomes with three other treatment groups (relaxation training, typing training, and no active treatment) in a residential program
